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We, Chemetron Corporation, of 840 
North Michigan Avenue, Chicago U, State 
of Illinois, United States of America, a 
corporation organized and existing under the 

5 laws of the State of Delaware, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which 
ft i s to be performed, to be particularly 

10 described in and by the Mowing state- 
ment:— 



inefficient in effecting a sharp separation, and 
in order to obtain fractions of desired com- 45 
mercial purity it is usually necessary to 
resort to three such cooling and pressing 
operations in order to achieve a high purity 
saturated acid fraction. Hence the expression 
"triple pressed" has been applied as the 50 
conventional term for identifying stesnc :oi 
ether saturated acids of high punty. The 
pressing method, however, is generally un- 
satisfactory for it is quite messy to carry 
reinvention relates to an improved pro- out and involves condderabk : manual labcn 5; 
cesf which may be employed to. separate Accordingly ^^™?l tt f^ d ?% 
cither .mixed to r acids or m«ed tn- ^*£^3^^ 

^Srr^ Sa ^ a « ^^eT^taftclude 

30 frequently desired to . separate unsaturated nKessitaong «™ ^ ^ 

acids from saturated acids in order to obtain syrens "J^^g^^r ^P 8 ™" 75 
product fractions of greater utility. crystal growth a mproy^ , j p 

35 saturated acids on a commercial scale was »ttod. foreeo5ne difficulties are also 



85 



an improved continuous process .capable cf adkd be ^L^J^g g diiS 

Meeting, in a single agitation step, a fauy «d « «*^£ 5 The "do by 

relatively sharp separation of saturated from produ-t to D. c| y s ^ u '- { " dd , ui _ 

5 In the accompanying ^wing, Jig 1 ^ g™*^ 1 L It is preferred that the 

a process flew diagram of ■? bv wd*ht of solvent to fatty acid or 

a 'coanmpus plant for carrying out tk. "J?.^^ 1 ^ * c ri „ 5 e of 1 to 1 

process of this invention. . TVmi 

F We have discovered th.at, if there is ad -sd 2 to 1. compounds tested, 75 

10 to a mixture of saturated ud ™»*»~* From ^ c f configiir ation- 

fats or fatty acids dissolved in a talv-at it appears tna : ^ molecule has 

fractional percentage amount: cf a dm ^/^"S^SU the effectiveness of 

of substances which have the effect cf pr,- J"^ w "L5Sf c 7tf is typJ . Rather, it 

moting or controlling the crytsal growth of «J*«JPJ£££ ^» jJJ nel or nuckus 80 

15 the saturated fatty acids <x tnglycendis mi » B ^^^% 1 ^ Bg branches such as 

that the thus formed solution is the* , chjkd capable of atta.Hmg ^ ^ 

to a temperature slightly below the rj. flu. 'f^a Sat they extend frcm the 

cip tatic-n temperature cf the satura el su.n a : "«» . £ A e F i ane . 

material in the solvent, a sharp separate n ker " d , \£££d m«s of crystal S5 

70 of the saturated fatty acids or tn|lvc^3 One o. the J^-^ m 

which precipitates in the torn c. read.iy promoter u ; .a in ^ 

filterable crystals may be obtained. Moc- F^ryvuiyi [ 6 3 22 carbon atoms, 

over, we have discovered that by u'ahzing fatty ^^f^^^^rm having on 

this technique the chilling may be effected ^ J^^J^^^p, ^ mok- 90 

25 very rapidly and a relatively low solvent tn= average rto*^ cste^ P 

ratio may be utilized. Hr _» wr oafvvirvl stcarae of higher 

The ciystals formed by the above described mo ten Hcw«er, po^ rj i » ^ 

procedure acpear upon micrcsccp* ex-imma- macular k . 

k to have a structure much hke^amso. ^^^i&"4= B t 3& ener «* 

V, sand and are generally in the form o. ir- a-r w~ a m ^ oi , ^ fcs 

regular granular or sphencal particles where- mrtiw sc . c;nl . a cf 

35 and are extremely difficult, if net impooSiO.e, im- , . - - 

to subject to efficient filtraucn and washmg lintoPj' f add ^ as 

K?*5i i^^J^ S oleic delated unsaturated adds also form 



upcitiuuu. *v "^-7 — , ^ . «lj»ir and related unsaturated acias aisu iv*«* 

fatty acid chains of the eff^iTe cS4l P^cters. For instance, a 

which extend outward from the kerne, l-- J*^^ 1 £ { ^vd fatty acids having 105 

40 coxe associated with mckcules o. tri- £i^£ at X r <c e , te r grouos per molecule 

glyceride or fatty acid, so Aat ea eh ^o^ik ap, c«maUy ^ C«ey rf 

of crystal promoter is associated with s-veiai is as c-icwlt * * j j w *i»bt Poly- 

SokSes of triglyceride or fatty acid in the majly ^ s ^ c ^ la / ovb W ^^ Wy 

solution, aystallization .cf ^e w^J^. ™S rcontain^not mrre than about 15-;. "0 

.15 or fatty add cccurs during this assoaaacn, acid^ f ^ n ™=; £ l a v have acprcx :- 

with the result that, the crystals _ which _ are ^turatca higher tg 

formed are. ^P™«V q £~S S2 Jja^ Became of the sTmc/ole- 

rather than in the form of flat plates a. i..e/ luut . *L 1 Q ' t s e ol i, cr hand, a polyvinyl 

normally occur. The eou dirrensicnal crystal cdar we.|ht On ueo^n. , ^ u5 

50 form is particularly desuable : because the SS^SmoS Entirely of unsaturated adds 

crystals are easy to filter cod. the ™F»^ SHS<SJ which rcest to indicate that 

' 5 fou^ofave 1 ? e desired ^'^^rf'^«dfcHT 
effect. AU of the subsunces which we have ^^-J^^S wlyvM acetate palmitate 

found to have such ^..howev« ;« hiLt aad, , _ gel ^ « POiyva y aK F effective 

the following characterisncs: The ? areccm- ^JgJ^ 1 , sn cven ibm ^ to 125 

S a « r tS-two carbon atexe; ^ ^wScSe effective as crystal 

fatty acid radicals may diverge either from Tnu. c oint5 wh : ct vary 

- iV^J^^^^^ SrrSJT-* rJg/without adversely 130 



influencing the effectiveness of the materials, are suitable include ethyleaediamine, di- 
For instance, polyvinyl steams with a melt- ethylenctriamine, nexamethylenediapaine, tn- 
ing point of about 44° C has gccd effective- emylenetetraniine, propylencdiamine and 
ness while polyvinyl stearates containing butylenediamine. Such pclyamide resins 

5 mixed acids of lard or coconut oil are also have molecular weights of 3pUr^JXQ and A> 
effective even though they do not crystallize are soluble in common organic solvents, cucn 
at temperatures as low as -6C° C. The as isopropyl alcohol, n-butyl alcohol, chloro- 
molecular weight of the polyvinyl ester form, cyclchexanol and pyridine. The pre- 
does not seem to have any great influence on paration and properties of such poly^dc 

10 the effectiveness of the crystal promoters resins are described by Ccwan et al, Uil & o 
as shown by the fsct that polyvinyl fatty Soap, pp. 760 et seq. Q941); Cowan t et al, 
acid es;ers with molecular weights from Oil & Soap,v>p. 101—107 (J 94 J)5 
about 1500 to about 7CC,C€C are effective berg et al, Oil & Soap, pp. 143—147 (194^ 
without any significant change in effective- and Renfrew et al Industrial a, za Engt neenng 

15 ness. Chemistry, Vol, 46, pp. 2226—2231 (1954). 80 

Fatty acid esters of polyhydric substances, Substances which have been tested and 
such as sugars and sugar derivatives, are which clearly do not produce the desired 
generally effective as crystal trcmcters so result are as fellows: natural waxes, shellac, 
long as they contain 4 or more fatty acid rosin, various triglycerides, polyethylene, di- 

:0 ester groups wherein the fatty acid contains merized fatty acids, various amines such as w 
16 to 22 carbon atoms. For instance, octylamine, ethylene diamine, tetraethylene 
sucrose with most of its hvdroxyl groups pentamine, butyl stearate, methoxyetnyl 
esterified with stearic acid is quite effective stearate, sorbitan tnstearate, polyvinyl esters 
whereas sucrose dipalmitate is ineffective of the following: unhydrogenated soybean 

25 at 02% concentration. This indicates that oil acids, tall oH fatty acids and launc *u 
the number of fatty acid groups per mole- acid. 

cule is important. Methyl glucodde, which The minimum amount of modifier re- 
contains four hydroxyl radicals, produces a quired depends upon the particular mcdiner 
moderately effective crystal promoter when and in most cases appears to be approxi- 
30 fully esterified with stearic acid. mately one tenth of one per cent by weight 

Aluminum salts of fatty acids, such as of the fatty material. In most mstances 
aluminum stearate, are effective when sus- twe tenths of one per cent by weight is 
pended in oils or fats before being added to the preferred amount, parucularly when tfte 
the solution to be crystallized, whereas preferred modifier as described in Example 
35 ordinary aluminum stearate without presclu- 1 below is utilized. Some of the materials iuu 
tion in oils or fats is ineffective. For in- listed above as being satisfactory are sub- 
stance, 9 parts of melted stearic acid are stantially more effective than others, how- 
admixed with 1 Dart of aluminum stearate ever, and it has been found that as little 
and the mixture allowed to cool and solidify, as 0.02% of a polyvinyl ester made from 
40 This product after being disintegrated into commercial grade stearic acid is adequate to W 
chips is highly effective in inducing crystal- produce the desired crystal structure. This 
lization of saturated fatty acids from solution is the most active promoting material wnicn 
containing the same. Likewise, the aluminum has been investigated. The maximum amount 
salt of tallow acids when dissolved in an of promoter which it is practical to use is 
45 excess of solidified tallew acids and dis- one per cent. Over this amount product UO 
integrated is also effective for crystallization contamination results and the process is 
of fatty acids. rendered unnecessarily costly. # It is, of 

Polyamide resins derived from fatty acids course, preferred in any operation to utilize 
and alkylenediamines are effective in pro- as litde modifier as is required. 
SO moting crystallization of fatty acids. These The process of this invention will be more 115 
resins are condensation polymers of dimer- clearly understood by reference to the draw- 
ized and trimerized unsaturated fatty acids ing which is a process flow diagram of the 
from vegetable oils, and of aromatic or system of equipment. The fatty acid or 
alpihatic polyamines. For instance, the fatty triglyceride to be separated is fed to 
55 methyl esters of soybean fatty acids (linoleic the system from storage 10 through heater 120 
and linolenic acids but containing about 11. It next passes through a vacuum dryer 
15% saturated fatty acids) are suitably poly- 12 where moisture is removed through steam 
merized and then condensed with an equi- ejector 13. The crystal promoter from a 
valent amount of ethylenediamine at 150^- source of supply indicated at 13a is mixed 
60 225° C in an inert atmosphere, the re- with the efiluent from the drier and the mix- U3 
action being completed under vacuum at ture is cooled in exchanger 14 to a point 
200—225° C. Similar polyamide resins are just above the crystallization temperature of 
produced from linoleic linolenic and eleo- the material. The fatty acid or triglyceride 
stearic acids acids found in unseed, tung and is then admixed with solvent wash entering 
* e dehydrated castor oils, Polyamines which through line 16 from wash solvent receiver 130 



17. Solvent line 15 is utilized only upon 
start up of the plant. At this stage the 
stream consists of mixed fatty sad cr^tn- 
glyceride and crystal promoter all dis:^vel 
5 Si solvent. This stream passes through l:ne 
18 into a scraped surface heat exchanger 
20 of the type sold under the Trad? fciark 
"VOTATOR" hy the Girdler Process Equip- 
ment Division, Louisville, Kentucky. In 
10 this heat exchanger the solution is raniaiy 
chilled in less than 1 minute thrown a 
range cf approximately 75° F ; to a tem- 
perature at which the saturated fatty material 
precipitates in the desired sand-like crystal 
15 form. Prestation occurs in the heat . ex- 
changer 20 and in line 21 which extends to 
rotary drum filter 22. 

The filter 22 is a conventional enclosed 
suction filter, and tfee cake is picked upon 
20 cn the rotating filter drum on which it i- 
washed by solvent flowing turcugh line lt>. 
Th~ filter is of the type where the wash 
solvent is separately collected from the liquid 
fraction and" the wash solvent passes thresh 
25 line 24 to wash solvent receiver 17. me 
filtrate which contains approximately one 
half of the original fatty acid cr tnglycende 
passes through separate line 25 to filtrate w- 
ceiver 26. Both of there receivers are ccn- 
30 n-cted by vacuum fine 27 to vacuum pump 
28 in crder to provide the necessary suctr^n 
on filler 22. It has been noted that the 
wash solvent from the wash solvent receiver 
is recycled to the fatty acid or tnglycende 
35 feed line through re-cycle conduit 16. 

The filter cake which comprises apprc.* r 
mately 5C% of the mixed fatty £cid cr tri- 
elvcende feed is conducted to cake receiver 
30 as indicated by Hue 31 where it is 
40 melted by steam coils 32. ^e jnelted cake 
passes from cake receiver 30 through con- 
duit 33 to cake evaporator 34. In tn,s 
evaporator solvent is evolved which is con- 
ducted through conduits 35 to condensers 
45 36 and 37. From cake evaporator 34 th- 
molten cake passes through line 39, heat ex- 
changer 38, to cake stripper 40. Dilu.e 
solvent emerging frcm the top cf this striper 
passes through line 41 to an mtermed^te 
50 point in distillation column 42. The effluent 
solvent from the too of this column is con- 
ducted into line 35 extending to the con- 
densers 36 and 37 by means ^ conduit 
43 The bottoms from distillation column 
55 42 comprising primarily water and some fat 
are conducted through line 44 to a fat 
separator and sewer not shown. The distilla- 
tion column is heated by a conventional pot 
still arrangement indicated at 45; m 
60 The liquid fracticn from filter 22 is con- 
ducted through line 25 to filtrate receiver 26 



and from the bottom of this receiver through 
line 51 through solvent condenser 37. On 
passage through this condenser tbc filtrate 
is heated and Mowing passage through con- 65 
denser 37 flows through line 52 thrsugh 
heater 53 to filtrate evaporator 54. In tins 
evapcratcr solvent is evolved as a vapcr and 
passes through lines 55 and 35 tc the ro - 
vent condensers 36 and 37. The ccn- 70 
densed solvent from thess condensers is 
conducted through line 55 to the sc.vent 
feed tank indicated r.t 57. Frcm this tank 
solvent is re-supplied to the system through 
the cooler 58. The liquid fraction from lo 
the filtrate evaporator 54 passes cut cf toe 
cvrpcrator at the bottom through lmc ou, 
through heater 61 and into filtrate stripper 
62. From the bortcm cf this stripper the 
liquid fraction is conducted through line 63 »u 
to storage 64. The solid fraction in liquid 
form is conducted frcm the bottom cf cake 
stripper 40 through line 65 to solid fraction 

St Each ^f the evaporators 34 and 54 is 85 
operated in such fashion that the feed » 
introduced near the top of the evaporator 
with a part cf the product being recycled 
and intermixed with the feed, through the 
associated heater 53 in the case cf # die 90 
filtrate evaporator, and through associated 
heater 67 in the case of the cake evaporator. 
Th- solvent condensers 36 and 37 are cooled 
by water introduced through line 68 in ^ 
the conventional manner. 

Certain cf the following specific examples 
demonstrate separations which may te 
effected utilizing a system of apparatus 
similar to that described above and will 
further illustrate the novel process of this 1W 
invention. 



Example I 

One liter of fully hydrcgenated talbw 
containing about 1», FFA was heated to 
2*0 3 — ^80° C. for 30 minutes in a stainless ^ 
rteel be"akcr, in the presence of 3 to 4 grams 
of powdered iron. The mixturewss agitated 
bv a gentle stream of air. The viscosity 
increased noticeably and die color turned 
from pale yellow to reddish browru About 110 
1*; fullers earth was added to aid m filter- 
ins out the iron and remove some pig- 
mtnts, and the filtered liquid was cooled. 
The resulting product was found to be 
effective in promoting the desired \ crystal 115 
habit in concentrations as low as 0.2 - oasea 
upon the weight of the fatty material. 

There is given in the following table 
various properties obtaW by latawry 
tests of the starting material and the final WW 
product; 



1,015,354 



V 



Iodine Value (WIJS Method) 
Thiocyanogen Value 
Peroxide Value 
5 Unsapjaifiable Matter 

Capillary Melting Point 
Approximate Molecular Weight 

The increased average molecular weight of 
the product indicates that an appreciable 

10 amount of glyceride polymeiization, probably 
by an addition reaction, has occurred. It is 
these polymers which co uprise the effective 
crystal* promoter. Thus, it would be ex- 
pected, and has been found, that larger 

15 quantities of the product from the operation 
given above ai-e necessary to achieve the 
same results, than would be the case if 
relatively pure polymers aTe used. 
Other air-blown polymerized saturated fats 

20 are operative as crystal promoters. For in- 
stance, fully hydrogenated cottonseed cil, 



Raw Material Final Product 



0.45 
4.1 
Nii 
0.26% 
60.6° C 
860 



123 
6.1 
15.4 
1.26% 

145° a 

1587.9 



65 



Hyprose SP 80 in pyridine solution with an 
excess of palmitoyl chloride. 

D. Aluminum stearate, which normally 
contains but three stearic acid groups but 
which when suspended in oil forms a fibrous 
micelle structure similar to polymerized 
material and accordingly contains numerous 70 
groups, also appears to exhibit the desired 
crystal promotion properties. 

E. Sucrose esters such as sucrose stearate 
and the sucrose ester cf soybean fatty acids. 



Example 2 
A mixture containing 40 parts cf distilled 



75 



25 



beef tallow, fully hydrogenated beef tallow tallow fatty acids, having an iodine value 
and fully hydrogenated lard, when air-blown of 50, and 56 parts of acetone, together with 
at a temperature between about 25C° C. and 4 parts of anhydrous methanol was prepared 



30 



280° C. in the presence of iron for about 
30 minutes, are sufficiently polymerized to 
form substances containing 4 to 6 fatty acid 
ester groups per molecule. These sub- 
stances are effective at 0.2% concentration, 



80 



90 



95 



and heated to a temperature of 100° F. to 
effect complete solution of the tallow fatty 
acids in tie mixed solvent. The ratio of 
solvent to fatty material was 1-1/2 to 1. 
stances are cnccuvc «. v.* 7o The solution was pumped through a Votator 

based on the weight of fat or fatty acid to scraped surface heat exenanger at a rate of w 
be crystallized. 75 pounds per hour and was cooled by m- 

In addition to the foregoing preferred direct heat exchange with hamd ammonia 
crystal promoter the following substances to a temperature of 4 F. The rate of 
have been tested for their efficacy as crystal ccoling was such that the total residence 
35 promoting additives and found to be satis- time in the Votator heat exchanger was 
factory* approximately 45 seconds. The slurry 

A Polyvinyl esters of the following: emerging from the Votator heat exchanger 
st-aric acid, mixed hydrogenated soybean oil was extremely viscous and slimy an nature, 
and unhydrogenated soybean oil fatty acids, Attempts to separate the solid and liquid 
40 lard acids, coconut oil acids, acids of partially phases of die slurry by filtration were not 
hydrogenated sardine oil. Polyvinyl esters successful, 
of saturated fatty acids having from about 

eleven to over 703 repeating vinyl units, Example 3 

with saturated fatty acid radical chains A mixture identical with that descrioed in 
45 attached at essentially all such units have Example 2 was prepared and heated to 

been tened It is noteworthy that the 100° F. to effect complete solution. To 100 IOC 
effectiveness of these esters over such a wide parts of the solution there was added three 
ranee of "kernel" sizes supports the tenths part of a mixture consisting or 30 iQ 
observation that the size of this " central of the crystal modifier, prepared according 

50 kernel" is of little consequence. to Example 1, and 70% tallow acids. The 

B Methyl glucoside stearate obtained by added constituents dissolved immediately in iud 
reacting methyl glucoside with twice the the hot solution. The resulting solution was 
equivalent quantity of stearic acid. Mediyl pumped through a Votator heat exchanger at 
glucoside is a cyclic compound with four a rate of 75 pounds per hour and was 

55 esterifiable hydroxyl groups, all of which chilled to a temperature of OF. during 

ar- esterified bv stearic acid in methyl the 45 seconds residence time. The emerg- 110 
glucoside stearate] ing slurry was found to be relatively non- 

C Palmitic esters of Hyprc:e SP8S. viscous and was readily filterable. The slurry 
Hyprose SP80 is a polyhydricalcohol which was filtered, and the filter cake was washed 

60 is derived from sugar and is believed to be 2- with solvent consisting of acetone containing 
hvdroxypropylsucross, a polyalcchol with 10% methanol. The filter cake was freed i& 
eight secondary hydroxyl grouos. The of solvent by evaporation and the resulting 
palmitic ester was prepared by reaction of saturated fatty acid fraction was found to 



6 
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have an iodine value f 52. The filtrate 
was freed of solvent likewise by evaporation 
and contained an unsaturated fraction hav- 
ing an iodine value cf 99.5. 

5 Example 4 

There was continuously supplied tc a 
system of apparatus similar to that shown 
in the drawing distilled tallow fatty acids 
having an iodine value of 72.1. There acids 

10 were pumped at a rate of 74 pounds per 
hour and were admixed continuously with 
crystal promoter, made in accordance with 
Example 1, which entered the system cf 
apparatus at a rate of 0.11 pounds per hear. 

15 The fatty acids and crystal modifier were 
heated to a temperature cf approximately 
12C° F* and were then contacted with 
acetone supplied at a rate of !•*$$ pounds 
per hour. Thus the ratio of solvent to fatty 

20 material was 2 to 1, and it was found that 
the fatty acids and crystal prcmcter were 
completely dissolved in the acetone which 
had "a temperature of 55° F. The result- 
ing solution of fatty acids in solvent was 

25 found to have a temperature cf 77 * F. and 
at this temperature was introduced into the 
Votator heat exchanger where it was rapidly 
cooled to a temperature of about 15° F. 
The slurry emerging from the Vctator 

30 chiller was filtered and washed with acetone 
upon a rotary drum filter and thereby 
separated into two fractions. The saturated 
fraction was found to have an iodine value 
of 5.8 and constituted 50.4% cf the original 

35 tallow acids. The unsaturated fraction was 
found to have an iodine value of 95.S and 
constituted 49,6% of the original acids. The 
slurry of this example was very fluid and 
readily filterable. 

40 Example 5 

There was continuously supplied to a 
system of apparatus similar to that shownin 
the drawing a natural lard having an iodine 
value cl 70. This lard was pumped at a 

45 rate of 72.5 pounds per hour and was ad- 
mixed with 0.2% of crystal promoter, made 
in accordance with Example 1, introduced 
at a rate of 0.14 pounds per hour. The 
mixture of lard and* modifier was heated to 

50 a temperature of 100° F. and was admixed 
with acetone at a temperature of 75 * F. 
and supplied at a rate of J28 pounds p-r 
hour. The ratio of the solvent to lard 
feed was 1.75 to 1, and the resulting solvent 

55 lard solution had a temperature of 84° F. 
This solution W3S pumped through the 
chiller and emerged at a temperature of 28° 
F. From the chiller the resulting slurry 
was conducted to a filter, but the filter cake 

60 was not washed as in the previous examples. 
The filter cake was removed from the 
filter at a rate of 52.5 (on a solvent-free 
basis) pounds per hour and constituted 72.4% 



of the feed. The iodine value of the filter 
cake was 62. The filtrate was collected at 65 
a rate of 20 pounds per hour (on a solvent- 
free basis) and constituted 27.6% cf the 
feed. The iodine value of this relatively un- 
saturated fraction was found to be 82, Sol- 
vent was lemoved from both the filter cake 70 
and the filtrate in the same manner as in 
the preceding example. To determine the 
suitability of the unsaturated filtrate fraction 
far use as a salad oil it was subjected to a 
cold te:t at 32* F. and failed tc demonstrate 75 
clouding cr precipitation for 2-1/4 hours. 

Example 6 

One kilo of stearic acid from hydrogenated 
soybean oil was dissolved in 2 liteis of a 
mixture of acetone and anhydrous methanol 80 « 
(9 volumes to I volume). Two grams cf 
polyvinyl stearate was dissolved in the solu- 
tion. The polyvinyl stearate had been pro- 
duced by ester interchange between poly- * 
vinyl acetate and methoxyethyl stearate and 85 
contained about 7CS ester units per mole- 
cule. The polyvinyl stearate contained 
approximately €\j moles cf stearic acid to 40 
moles of acetic acid after the ester inter- 
change. The fatty acid used in producing 90 
the ester was approximately 88% stearic acid, 
1G% palmitic acid» 1% arachidic acid and 
1% oleic acid. 3 

The resulting solution was heated to 60* 
C. to enaure complete solution, then cooled 95 * 
to 50° C in the air, followed by cooling * 
with stirring in a water bath kept at 15 " 
C. After the mixture reached 25* C it was 
chilled in an ice bath until the temperature 
reached 5' C At 19,2* C. the solution 100 
became cloudy and crystallization occurred. 
The grainy precipitate of stearic acid was 
collected on a filter, pressed and allowed to 
dry in the air. The mixture was mere 
fluid and grainy than when the polyvinyl 105 
stearate had not been added. Without the 
additive the mixture was a thick slurry with 
a characteristic pearly sheen. 

Example 7 * 
One kilo of commercial saturated fatty 110 
acid dicsolved in 2 liters of a mixture of 
acetone (9 volumes) and anhydrous methanol 
(1 volume) was treated with C.2 gram 
(O.C2%) cf polyvinyl palmitate stearate made 
by acidolysfs of polyvinyl acetate by com- 115 
mercial fatty acid" containing 52% palmitic 
add, 47% stearic acid and 1% oleic acid. 
Approximately 68% of the acetate radicals 
of the polyvinyl acetate were replaced by 
fatty acid radicals during the acidclysis to 120 
produce the polyvinyl palmitate stearate. 
The solution was heated to 60° C. tc cbt3i'n 
complete solution, then cooled to 5C* C. in 
the air. The mixture was stirred and cooled 
in a water bath maintained at 15° C until 125 
the temperature of the solution reached 25° 
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C The mixture was then chilled with ice ized methyl esters oi linseed od f any acids 
water until the temperature of the mixture with an equivalent amount of «*yl««- 
reached 5° C A clouding temperature of diamine. This polyamide resin was p>o- <W 
17.6° C. was observed an! a gradar pre- duced by «*od <>* C? w f « 
«i cipitate of saturated fatty acids wai obtained Socp, April, 1944, pp. 1C1— W. ine it 
which was easy to remove from the fluid suiting solution was heated to 60 C- to 
mixture by faction and pressing. Without ensure complete solution, then cooled to 50 
the additive the mixture was very viscous C in the air followed by cooling with 70 
aad formed a soapy slurry having a char- stirring in a water bath kept at 15 JL. 
H acteristic pearly sheen. . After the solution '«ched 25 C , * was 

The pofyvinyl acetate used in this expiri- chilled m an ice bath unul the temp^ 
ment was of low viscosity having an aver- ture reached about 5 C. At iy.z , ine 
aee of between SO and 60 repeating vinyl solution became cloudy and crystallization 75 
units U m^kcul^and the product of mixed began. A grainy precipitate of stearic acid 
15 JotyviK fatty acid esters had an average was easily filtered on a filter press and dried 
molecular weight of approximately 15.CC3. in the air. 

— The same procedure with the same 

Example 8 quantities of materials but without die poly- 

A mixture of 9 parts by weight of com- amide resin led to a slimy precipitate of 
merdaTtriple nresled stearic acid and 1 stearic acid in a viscous susper^ion which 
20 oartby weight of polyvinyl stearate fapproxi- was very difficult to filter and afforded low 
mate molecular weight 200,000) was melted, parity stearic acid. 

thoroughly mixed and chilled. The solid „ _ „,. TC rs 

product was converted into flakes for use WHAT WE CLAIM IS:- » 
as a crystal promoting additive. 1. The process of separating 

25 Onekilo of mixed adds obtained from relatively saturated and relatively unsaturated 
a mixture of hydrogenated and unhydro- fatty acids or tnglycendes into saturated and . 
genated soybean oils was dissolved in 2 unsaturated fractions by crystaltotion, the 
liters of a mixture of acetone (9 volumes) process comprising forming a solution of the w 
and anhydrous methanol (1 volume). To fatty mixture containing up to 1 ,„ ot a 
30 the solution was added 20 grams of flakes crystal promoter in the «■£ 
of oolwinvl stearate dissolved in stearic acid, pound having a nucleus or aliphatic chain 
™rffion w£ then heated to 60° C, to which are attached from 4 to 700 .saturated 
allied to cool at 50' C. at room tern- or partially saturated fatty aad radicd 95 
perature, men chilled with agitation in a chains each chain having from 16 to 21 
35 water bath at 15° C. The mixture became carbon atoms, the crystal promoter to the 
doudv 81177* C. It was then placed in amount employed being soluble in the fatty 
anke bath 'and cooled to 5° C The mixture solution, chilling the solution of 
cmSnrgranular precipitate of stearic acid fatty mixture and crystal promoter to such 100 
wITemovefby filtration, pressed and dried, a low temperature that the more saturated 
40 Tsimto run without the- a dditive of poly- components of the mixture are pre™d 
vinyl stearate gave a highly viscous slurry in the form of discrete, non-slimy, readily 
frok which theaeark acfd was very difficult filterable crystals, and separating the crystals 
to remove by filtration. from the mother liquor. 

3 2. The process of claim 1 in which tne 

Example 9 fatty acid chains in the crystal promoter 

45 A. A mixture of 1 part of polyvinyl are more than 15% saturated 

stearate in 9 pans of saturated cottonseed 3. The process of claim 1 or 2 ui which 
oil was melted, agitated until homogenous the ratio by weight of the solvent to the 110 
and chilled. This product was converted fatty mixture is withm the range of from 1 
into flakes which were effective as cystalliza- to 1 and 2 to 1. 
50 tion promoters for saturated fatty acids. 4. The process of claim 1, 2 or 3 m which 

B. One part of aluminium stearate ad- the step of chilling the composite solution to 
mixed with 19 parts of commercial triple effect precipitation of the m«e saturated 115 
pressed stearic acid was melted, agitated components of the mature is effected m less 
until homogenous, chilled and converted into than one mumte. 
V! flakes. TheW flakes were effective as crystal- 5. The process of any of claims 1 to 
lizatioa promoters in solid fatty acids. 4 in which the crystal promoter •» a poly- 

Example 10 6. The process of any of claims 1 to 4 

To a solution of one kilo of tallow fatty in which "the crystal promoter is methyi 

acids dissolved in two liters of a mixture of glucoside tetraborate. 
60 acetone and anhydrous methanol (9 volumes: 7. The process of any of claims 1 to 

1 vXme) was abided 2 grams cf a po lyamide 4 in which the crystal promoter is a palmitic 125 

resin produced from dimerized and trimer- ester of a polyhydnc alcohoL 



8. The process of any of claims 1 to 4 
in which the crystal promoter is aluminum 
stearste in an oil suspension. 

9. The process of any of claims 1 to 4 
5 in which the crystal promoter is a sucrose 

ester of a saturated fatty acid. 

10. The process of any of claims 1 to 
4 in which the crystal promoter is a poly- 
merized triglyceride composition obtained by 

10 heating the triglyceride to a temperature in 
the range of from 260° tc 28C° F. m tne 
presence of air. 




merized or trimerized vegetable fatty ^ acids 
with an aliphatic or aromatic polyarmne. 

12 The process of claim 1 for separating 
mixtures of relatively saturated and relatively 
20 unsaturated fatty acids or t riglycerides sub- 



stantially as described in any cf Examples 
1, 3 to 8 and 10. 

13. A crystal promoter for saturated latty 
acids which comprises an ester of a poly- 
hydric alcohol containing at least 4 fatty acid 2d 
croups per molecule wherein the fatty acids 
contain 6 to 22 carbon atoms suspended in 

an oil or fat. . 

14. A crystal promoter for crystallization 

of solid fatty acids which comprises an ^0 
alurninum salt cf a fatty acid containing 
16 to 22 carbon atoms in fibrous miceUe 
structure suspended in an oil or fat, 

15 A crystal promoter for crystallization 
of solid farry acids when prewired sub- 3d 
stantially as described in any of Examples 

1, 6, 8, 9 and 10. 

REDDIE & GROSE, 
Agents for the Applicants, 
6 Bream's Buildings, 
London, E.C4. 
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